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TABLES

‘Table 1. Estimated and simulated steady-state aquifer
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FACTORS FOR CONVERTING INCH-POUND UNITS TO
INTERNATIONAL SYSTEM OF UNITS (SI)

Multiply inch-pound units

inches (in)
feet (ft)

mile (mi)

square mile (mi”)
acre

acre-feet (acre-ft)

gallon per minute (gal/min)

million gallons per day
(Mgal/d)

cubic feet per second (ft3/s)

square feet per day (ftz/d)

1.609
2.590

4047.
1233.
0.06309

3785.

0.02832

0.0929

To obtain SI units

millimeters (mm)
meters (m)

kilometers (km)
squarg kilometers
(km™)

2
square meters (i )
cubic meters (m”)

liters per second
(L/s)
cubig meters per day

(m™/d)

cubic meter§ per
second (m™/s)

SquaEe meters per day

(m”/d)






SIMULATION OF GROUND-WATER FLOW IN THE
RIO YAUCO ALLUVIAL VALLEY,
YAUCO, PUERTO RICO

Vicente Quifiones-Aponte

ABSTRACT

A digital ground-water flow
model of the Rio Yauco alluvial
valley aquifer was constructed and
calibrated utilizing available
hydrologic data. The model can be
used to evaluate, with reasonable
accuracy, the effects of artificial
or natural stresses on the aquifer
water levels.

The model was calibrated for
steady-state and transient condi-
tions. An estimated aquifer water
budget as of October 1960 was used in
the steady-state calibration.
Ground-water levels and surface water
data from 1979 to 1983 were used in
the transient evaluation.

The sensitivity analysis indica-
ted that the streambed vertical

hydraulic conductivity to thickness
ratio is the most sensitive hydrolo-
gic parameter of the aquifer.
Changing the ratio of the streambed
vertical hydraulic conductivity to
thickness caused significant effects
on the rates of water released from
streams that affected the entire
aquifer at relatively small time
periods. Changes of recharge and
evapotranspiration rates caused the
least significant effects on the
aquifer water levels.

Type curves showing the response
of the aquifer to various streamflow
and pumpage condition were developed
with the model. The curves were used
for a general evaluation of the
aquifer.



INTRODUCTION

The Puerto Rico Department of
Natural Resources (PRDNR) began a
program in 1973, for the management
and conservation of the water
resources at selected areas of
intense development. Such areas were
designated as '"critical areas" for
the purpose of water use and extrac-
tion permits under the Puerto Rico
Water Law of 1976. The Rio Yauco
alluvial valley aquifer, in south-
central Puerto Rico (fig. 1) was
among the zones designated as
critical areas.

Salt-water contamination of the
Yauco alluvial aquifer was reported
in the early 1970's as result of
ground-water withdrawals of approxi-
mately 8 million gallons per day
(Mgal/d). The aquifer was almost
depleted of freshwater by a combined
effect of ground-water withdrawals,
diversion of streamflow for irriga-
tion, and a localized drought.

The* vulnerability of the Yauco
alluvial aquifer to salt-water
intrusion has been reccgnized by both
the PRDNR and the principal indus-
trial users in the area. Based on
that, the PRDNR implemented regula-
tory measures to prevent future
improper use of the ground-water in
the valley. However, ground-water
withdrawals declined from an average
of 6 Mgal/d in 1981 to about 2 Mgal/d
in 1984 as a result of declining
industrial operations. Salt-water
contamination is no longer a major
problem in the aquifer.

In 1980, the U.S. Geological
Survey (USGS), in cooperation with
the PRDNR, began a project to design,

construct, and <calibrate a two-
dimensional ground-water flow model
of the aquifer within the Rio Yauco
alluvial valley. The objectives of
the project were to construct and
calibrate a digital-computer model of
the Rio Yauco alluvial valley aquifer
using available hydrologic data and,
provide the PRDNR with a management
instrument to estimate potential
effects of additional water with-
drawal in the hydrologic system
(aquifer and river) of the Rio Yauco
alluvial valley.

Data from previous investiga-
tions were used as a base for the
conceptualization, construction, and
calibration of the Rio Yauco alluvial
valley aquifer model. The hydrology
of the valley was described by Crooks
and others (1968). Bennett (1976)
developed a regional analog model of
the south coast alluvial aquifers
including the RiIo Yauco alluvial
valley. Heisel and Gonzalez (1979)
developed a hybrid digital-analog
model to evaluate the water budget
and the feasibility of dincreasing
recharge by irrigating or injecting
treated wastewater into the south
coast alluvial aquifers. The geology
of the general area is discussed in
detail by Monroe (1976, 1980).

The assistarce of the PRDNR is
gratefully acknowledged for providing
information on water levels and
yields for various wells located
throughout the wvalley. Special
thanks to Engineer Raymond Acevedo
for making available most of the data
necessary for the transient calibra-
tion of the model.





























































































